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Alerting Abstract WO Al 

NOVELTY - The device has n-type and p-type metal insulated semiconductor FETs 
(MISFETs) (2001,2002) in which the crystal orientations of the protruding 
semiconductor regions are formed such that the side surfaces are respectively {100} and 
{110} surfaces that are orthogonal to a {100} surface parallel to the substrate. 
USE - Semiconductor device having fin-like metal insulated semiconductor FETs 
(MISFETs). 

ADVANTAGE - The operational speed of the semiconductor device is improved. 
DESCRIPTION OF DRAWINGS - The figure shows the top views explaining the crystal 
orientation of protruding regions of the semiconductor device. 

2001 n-type MISFET 

2002 p-type MISFET 
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Original Abstract: 

There is provided a semiconductor device comprising an n-type and a p-type field effect 
transistors, meeting the conditions that in terms of a crystal orientation of the protruding 



semiconductor region constituting the n-type field effect transistor, its plane parallel to 
the substrate is substantially a {100} plane and its side surface is a {100} plane 
substantially orthogonal to the {100} plane, and that in terms of a crystal orientation of 
the protruding semiconductor region constituting the p-type field effect transistor, its 
plane parallel to the substrate is substantially a {100} plane and its side surface is a {110} 
plane substantially orthogonal to the {100} plane. 

Claim: 

1. 1. A semiconductor device comprising an n-type and a p-type field effect 
transistors having a protruding semiconductor region with a channel in its side 
surface, a gate electrode formed at least on the side surface via an insulating film, 
and a source and a drain regions formed in the semiconductor region such that the 
gate electrode is sandwiched by the regions, meeting the conditions: 

o that in terms of a crystal orientation of the protruding semiconductor 
region constituting the n-type field effect transistor, its plane parallel to a 
substrate is substantially a {100} plane and its side surface is substantially 
a {100} plane orthogonal to the {100} plane, and 
o that in terms of a crystal orientation of the protruding semiconductor 

region constituting the p-type field effect transistor, its plane parallel to the 
substrate is substantially a {100} plane. 
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Original Abstract: 

A semiconductor device including n-type and p-type field effect transistors, wherein the 
crystal orientation of a protruding semiconductor region constituting the n-type field 
effect transistor satisfies such conditions that its surface parallel to the substrate is 
substantially a {100} surface and its side surfaces are substantially {100} surfaces 
orthogonal to the foregoing {100} surface, and wherein the crystal orientation of a 
protruding semiconductor region constituting the p-type field effect transistor satisfies 
such conditions that its surface parallel to the substrate is substantially a {100} surface 
and its side surfaces are substantially {110} surfaces orthogonal to the foregoing {100} 
surface. 



L 'invention concerne un dispositif a semi-conducteurs comprenant des transistors a effet 
de champ de types n et p dont l'orientation cristalline d'une zone de semi-conducteur 
faisant saillie constituant le transistor a effet de champ de type n repond aux conditions 
suivantes: sa surface parallele au substrat constitue sensiblement une surface (100) et ses 
surfaces laterales sont sensiblement des surfaces (100) orthogonales par rapport a la 
surface avant (100). L'orientation cristalline d'une region de semi-conducteur faisant 
saillie formant le transistor a effet de champ de type p repond aux conditions suivantes: 
sa surface parallele au substrat est sensiblement une surface (100) et ses surfaces laterales 
sont sensiblement des surfaces orthogonales par rapport a la surface avant (100). 
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Alerting Abstract WO A2 

NOVELTY - A probe comprising a support having an electroconductive target surface, 
which comprises a micro array having number of discrete target areas presenting capture 
moietie(s), is new. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

1 . production of protein microarray for use with laser desorption/ionization mass 
spectrometer, which involves placing probe and depositing protein in registration 
with protein capturing moieties in discrete target area; analysis of protein 
microarray, which involves subjecting the protein microarray to laser 
desorption/ionization mass spectrometry; and 

2. analysis of proteins, which involves contacting the probe with protein(s) and 
performing laser desorption/ionization mass spectrometry on protein present on 
the probe surface. 

USE - For use with laser desorption/ionization mass spectrometer, for producing protein 
microarray, used in analyzing analytes, particularly proteins. Also used in proteomics for 
quantitative identification and post translational modification of proteins. 
ADVANTAGE - The probe upon which a microarray has been fabricated, enables 
interrogation of protein-small molecule interactions in label-free manner by desorption 
and ionization of analytes e.g. proteins, drugs, carbohydrates, DNA and RNA. The probe 
and methods are particularly useful in drug discovery e.g. in hit series evaluation, lead 
optimization, predictive toxicogenomics and metabolite profiling. The probe enables 
immobilization of proteins, such that leaching of protein from the surface is avoided. The 
probes and protein microarrays effectively analyses and screens various reactions. 
DESCRIPTION OF DRAWINGS - The figure shows random and orientated coupling of 
proteins on a probe for example on MALDI target, microtiter plate or microscope glass 
slide. 

Technology Focus 

BIOTECHNOLOGY - Preferred Support: The support is glass slide or matrix assisted 
laser desorption/ionization (MALDI) target. 

Preferred Arrangement: The probe has 10-10000 discrete target areas of less than 1000 
mum 2 , preferably less than 78 microm 2 , arranged circularly or in matrices on target 
surface. The matrices comprises at least 2 rows and 2 columns of discrete target areas. 
The spacing between adjacent discrete target areas in matrix is less than 1 mm. The probe 
further comprises captured analyte such as protein. The protein is fusion protein, such as 
phleomycin/zeocin resistance. The captured analyte further has a molecule bound to it. 
The molecule is small molecule, protein or nucleic acid. The surface of the discrete target 
area is planar or flat bottomed wells. 

Preferred Moieties: The analyte capture moieties (ACM) are protein capture moieties 
(PCM), excluding an antibody and small molecules less than 2 kDa, preferably less than 
500 Da. ACM are homogeneously disposed in discrete target areas, in a defined 



orientation. ACM having high affinity for their binding partner is attached directly, 
indirectly or through linker molecules such as polyamino acid or an alkane thiol, to the 
electroconductive target surface. The polyamino acid is poly-L-lysine, poly-L-aspartic 
acid and/or poly-L glutamic acid. PCM is streptavidin, avidin, neutravidin or bleomycin. 
At least one PCM binds biotin or bleomycin resistant protein. ACM is provided in a 
layer, which is resistant to non-specific protein binding, comprising polymer or self 
assembled monolayer (SAM), which are responsible for the general protein repellent 
nature of the layer. ACM is attached to the probe surface through polymer and/or linker 
molecules. 

Preferred Method: Analysis of proteins in protein mixture involves: 

A. determining the mass of the protein molecule; 

B. performing a digestion upon a replicate sample of the protein on probe or probe 
surface; 

C. removing unbound test molecules from the probe surface; and 

D. performing laser desorption/ionization mass spectrometry on the peptide. 



POLYMERS - Preferred Polymer: The polymer is polyethylene glycol, dextran, 
polyurethane or polyacrylamide. The polymer is bound to the probe surface through 
linker molecule(s). 

Preferred Properties: The binding affinity (Kd) between ACM and its binding partner is 
10 " 7 M, preferably 10 ~ 1 5 M. The probe binds the analyte at a concentration of 10 1 5 
molecules/ 1000 microm 2 , preferably less than 10 6 molecules/1000 microm 2 . 

INORGANIC CHEMISTRY - Preferred Component: The electroconductive surface of 
the probe is a metal selected from gold, silver, platinum, iridium, iron, nickel, cobalt, 
copper and their alloys; or a semiconductor selected from silicon, graphite and 
germanium. 

Preferred Method: The analyte is printed on a surface using inkjet printing, piezo electric 
printing or contact printing. The contact printing is applied using a split pin, solid pin or 
hollow pin. 

ORGANIC CHEMISTRY - Preferred Arrangement: The energy absorbing molecules 
(EAM) are deposited in registration with the discrete target area on which a protein has 
been captured. EAM denatures and unbinds the protein from PCM leaving denatured 
protein in close proximity to PCM on the surface. EAM are present as a homogeneous 
layer in discrete target area in registration with PCM and captured protein. The 
homogeneous layer is substantially continuous such that individual crystals are not 
visible at a 100 fold magnification and there are no visible gaps between neighboring 
crystals. The homogeneous layer has uniform depth, such that there is no apparent 
variation in crystal size at 100 fold magnification. EAM are deposited onto the surface in 
a using a non-aqueous solvent. 

Preferred Solvent: The non-aqueous solvent is an organic solvent, such as acetone or 
butanone. The non-aqueous solvent further contains modifiers such as glycerol, 



polyethyleneglycol or thioglycerol, which controls evaporation rate, such that 
evaporation of non-aqueous solvent occurs after the energy absorbing molecules are 
deposited. EAM are deposited in solvent mixture containing 80-99.9%, preferably 99% 
of acetone, 20-0.1%, preferably 1% of glycerol (vol/vol). 
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Original Abstract: 
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particularly proteins or compounds capable of binding or otherwise interacting therewith, 
by laser desorption/ ionisation mass spectrometry, more particularly MALDI MS. It also 
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Original Abstract: 

The present invention relates to a probe for the analysis of one or more analytes, 
particularly proteins or compounds capable of binding or otherwise interacting therewith, 
by laser desorption/ionization mass spectrometry, more particularly MALDI MS. It also 



relates to a protein microarray, a method of producing a protein microarray and a method 
of analyzing a protein microarray. The probe comprises a support having an 
electroconductive target surface thereon characterized in that the target surface comprises 
a micro array having a plurality of discrete target areas presenting one or more analyte 
capture moieties. Each discrete target area has an area of less than 1000 mum 2 , more 
preferably still less than 500 mum 2 , and more preferably still less than 100 mum 2 . 

Claim: 

What is claimed is: 

1 . 1 . A probe, for use with a laser desorption/ionisation mass spectrometer, 

comprising a support having an electroconductive target surface thereon wherein 
the target surface comprises a layer that is resistant to non-specific protein 
binding, said layer incorporating protein repellant molecules and one or more high 
affinity analyte capture moieties, wherein said high affinity analyte capture 
moieties are incorporated homogeneously in said layer in small proportions 
relative to the protein repellant molecules. 
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Original Abstract: 

The present invention relates to a probe for the analysis of one or more analytes, 
particularly proteins or compounds capable of binding or otherwise interacting therewith, 
by laser desorption/ ionisation mass spectrometry, more particularly MALDI MS. It also 
relates to a protein microarray, a method of producing a protein microarray and a method 
of analysing a protein microarray. The probe comprises a support having an 
electroconductive target surface thereon characterized in that the target surface comprises 
a micro array having a plurality of discrete target areas presenting one or more analyte 
capture moieties. Each discrete target area has an area of less than lOOOmicrom 2 , more 
preferably still less than 500microm 2 , and more preferably still less than lOOmicrom 2 . 



L'invention concerne une sonde destinee a l'analyse d'un ou de plusieurs analytes, en 
particulier de proteines ou de composes pouvant se lier ou interagir avec cette sonde, par 
spectrometrie de masse d'ionisation/desorption laser, plus particulierement par 
spectrometrie de masse MALDI. Elle concerne aussi un jeu ordonne de micro- 
echantillons proteiques, un procede permettant de le produire et un procede d'analyse 
l'utilisant. La sonde comprend un support comportant une surface cible 
electroconductrice caracterise en ce que la surface cible comprend un jeu ordonne de 
micro-zones cibles discretes presentant une ou plusieurs entites de capture d' analyte. 
Chaque zone cible discrete possede une surface inferieure a lOOOmicrom 2 , de preference 
inferieure a 500microm 2 , et preferablement inferieure a lOOmicrom 2 . 
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